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Atlantic, where it has been traced as number 7 of North Atlan-
tic storms. Descriptions of the storms and high tides attend-
ing this depression, as noted at Signal Service stations, are
given under the heading ¢ Local storms.”

¥.—This storm has been previously referred to as a second-
ary disturbance attending the severe storm traced as number
ii- on the Pacific coast. It developed in the central Rocky
Mountain regions, and was first located on the morning of
the 14th as central in eastern Colorado. In this connection it
may be well to note that the morning weather map of the 14th
exhibited four separate storms—one on the north Pacific coast,
one in the central Rocky Mountain region, one off the Florida
coast, and the fourth over the Maritime Provinces. Number
v moved southeasterly during the 14th, the centre passing
over Indian Territory, after which it moved to the Mississippi .

that it was attended by severe gales after it left the coast.

VIII.—This was a slight disturbance which was central
north of the Lake region on the 26th, although the preceding
weather map exhibits a slight disturbance west of Lake Su-
perior. It moved southeasterly to Lake Huron, the pressure
decreasing at the centre during the movement, attended by
brisk to high westerly winds over the Lake region on the
27th. From Lake Huron it passed easterly, inclining to the
lower Saint Lawrence valley, this movement being followed by
showers over the eastern portion of the country as far south as
Tennessee and North Carolina. It extended in area as it ap-
proached the Atlantic, and was followed by a secondary dis-
turbance which developed in the upper Saint Lawrence valley
on the 29th.

IX and IX a.—The a.m. weather map of the 29th showed the

" Valley as an extended barometric trough covering the central | presence of two areas of high pressure, the one covering the
valleys, the centre apparently moving to the northeastward upper Mississippi and Missouri valleys, and the othér the
attended by a loss of energy and increasing pressure at the Pacific coast, while between these and over the Rocky Moun-
centre of the disturbance. It disappeared during the 16th - tain regions the pressure was below 29.9, and in the regions
while central in the upper Mississippi Valley, without causing ! north of Montana a well-marked area of low pressure had
any marked change in the weather conditions to the eastward. i formed, the barometer reading 29.54 at Medicine Hat,N. W.T.
It should also be noted that the minimum barometric pressure | and general rains were reported from the Rocky Mountains
within each of the four areas central within the limits of the; west to the north Pacific coast. This barometric trough moved
weather map on the 14th was recorded on that date. islowly to the east, the storm-centre north of Minnesota inclin-

VI.—Number vi developed in the central Rocky Mountain | ing to the southeast, following the general course of the Missouri
region on the 16th in the southeastern portion of a barometric | River, while a second disturbance (ixa)in the southern portion
trough which passed eastward from the Pacific, the principal ‘- of this trough moved eastward over New Mexico and Texas,
disturbance apparently passing north to British Columbia, inclining to the northeast, the two disturbances uniting at the
while this storm moved southeasterly, developing considerable i mouth of the Missouri on the morning of the 31st, forming an
energy as it passed from Colorado to the lower Mississippi extended depression of an oval form, covering the country from
valley. The windsattending this storm were unusually strong the lower lake region southwest to 'exas. At the close of the
on the eastern slope of the Rocky Mountaius south of the Mis- | month this storm had reached the Atlautic coast, but the centre
souri Valley, and heavy rains with severe local storms occurred of disturbance was in the upper Ohio valley. During the
on the 17th from Kansas and Missouri southward to Texas. !passage of this low area over Texas strong gales occurred on
After reaching latitude N. 35° the storm moved eastward over ' the Texas coast, and the southerly winds reached a velocity of
the Gulf and south Atlantic states, attended by general rains | forty-eight miles per hour at Fort Sill, Ind. T., and Fort
south of the Lake region, the centre probably reaching the Gulf' Elliott, Tex. .

Stream on the 19th, where it noved northeasterly and continued: The following table exhibits the princi
its course as number 9 of the storms of the north Atlantic. ; these low areas:

VII.—The weather map of 8 a. m. of the 20th exhibited a!

pal facts regarding

barometric depression extending from the Rio Grande Valley | First Last £

northward to British America, with indications that a storm-, observed. | observed = Lowest pressure.

centre was approaching from the region north of Dakota. The s T E i

8 p. m. weather chart of the same date exhibited a well-defined | 21 Elz]E 212 P
depression central in western Texas, which was apparently : 2l s E |4 g E 2 .:.' Station. 3
being forced southeasterly by an area of high pressure theni___. Sl=|=l=S =81 &; -
central on the north Pacific coast. This storm continued its: i o iDays.agites| Tk
course southeasterly to the Gulf coast where it changed its:I........ Da| 27| g | 491 60| 85|60l 7| Portland, Maine,....... 2870
course to northeast during the 22d, attended by heavy rainsin i~ 2| 4 IR I IR T B bt o o B o
the lower Mississippi valley and strong northerly winds on the 1v...... 14| 30| 70| 38 ' 651 30150l { laf Churleston, 8, C........| 2052
Texas coast after the centre had passed over Louisiana. Strongiv....... 19| 39| 13| 43| 90 20 |25.0] %4 Fort Elitor, iex 29,98
southeasterly gales were also reported on the east Gulf coast vii-:|lo' 0| 19| 3| 721 3olze 17| fartoilh fd Ter..oo| 202
on the morning of the 24th. After passing inland the winds!VII....i26] 5| 88| 651 20130028 Anticosti I'd, G.of $t.L.| 29.33
diminished in force and it moved off the North Carolina coast 1x71[3] 3| 18] 3. of | 10| 3ol 3] Fort Biotntiox. | 234
as a disturbance of slight energy, although the reports fromi| , ’ 2 acg! . ‘ '
the Atlantic and from Sydney, C. B. I., of the 26th indicate; eun.i[....i ........................ 3. T T R N 29.238

NORTH ATLANTIC STORMS FOR MARCH, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale).

The paths of the depressions that appeared over the north
Atlantic Ocean during March, 1889, are shown on chart i.
These paths have been determined from international simul-
taneous observations by captains of ocean steamships and
sailing vessels, received through the co-operation of the Hydro-
graphic Office, Navy Department, and the ¢ New York Herald
Weather Service.”

Twelve depressions have been traced, the average number
traced over the north Atlantic Ocean for March Quring the last
six years being ten. Of the depressions traced for March,
1889, five were continuations of areas of low pressure which

first appeared over the American continent; two were first
noted south of the thirtieth parallel, from whence they moved
northward ; two appeared southeast, and one east, of New- °
foundland, and two apparently developed east of the tweuty-
fifth meridian. The storms generally pursued normal east to
northeast paths and were well distributed over the ocean.
Over and near the British Isles the weather continued gen-
erally stormy during the first decade of the month, and from
the 18th to 20th, inclusive, the severest gales occurring on the
19th and 20th, wheu the barometric pressure fell to, or below,
29.00 (737). Over mid-ocean unsettled weather was almost
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continuous from the 5th to 28th, with pressure below the nor-
mal and gales of varying force, the severest storms being
noted on the 12th and 18th, when barometer readings falling
to about 29.20 (742) were reported. West of the forty-fifth
meridian the general character of the weather was stormy,
the storms of the first decade being particularly severe, and
occasioning considerable loss and damage to shipping. The
following report by Gen. Russell Hastings, voluntary observer
at Hamilton, Bermuda, indicates the general character of the
weather in that locality during the passage of low area i:
‘“There has been during the past week a wonderful de-
pression of barometric pressure. The highest barometer noted
8ince March 1st was 29.92 (760), at 9 p. m., 3d. The pressure
gradually decreased, and at 9 p. m. of the 4th had fallen to
29.78 (756). At 2 a.m. of the 5th the storm burst upon us
from the sw., with light rain and very high winds. At2 p.m.
of the 5th the barometer recorded 29.31 (744), the lowest point
reached since I have been taking observations (Sept. 1, 1888).
At 3 p. m., 5th, the sky was clear, with a dead calm, but the
barometer continued low. I am unable to say what the force
of the wind was from 2 a. m. to 2 p. m. of the 5th, as there is
N0 auemometer at this station, but I am quite sure I have seen
a stronger wind here with barometer above 30.00 (762). Since
the morning of the 5th light west winds have prevailed, with
Passing showers and Dbright sunshine, and frequently a clear
sky. I judge a fearful cyclone has passed up the eastern edge
of the Gulf Stream some two hundred or more miles west of here.”
As compared with the corresponding month of previous years,
arch, 1889, was unusually stormy, more particularly over the
western part of the ocean. The depressions, while exceeding
1n number the average for the month, were not of exceptional
energy for the season and were chiefly characterized, as has
been noted in preceding years, by their slow progressive move-
ment, which resulted in long continued unsettled weather in
€ regions where they prevailed.
The following are brief deseriptions of the depressions traced :
1,—The presence of a depression of considerable energy south-
€ast of the Banks of Newfoundland was shown by reports of
the 1st. By the 2d the centre of disturbance had apparently
advanced north of west, with a marked loss of energy, after
Which it probably moved south of west and united with depres-
Slon number 3 which had advanced from southeast of Bermuda.
2.—This was a depression of moderate energy whose centre
was located west of the British Isles on the 1st and 2d, whence
1t apparently advanced eastward, attended until the 5th by
resh gales east of the twentieth meridian.
3.—This depression is first located in about N. 27°, W, 54°,
under date of the 2d, whence it moved northwestward to the
thirty-sixth parallel by the 3d, after which it recurved to the
eastward and advanced to the British Isles by the 7th, attended
.th"Othout, by fresh to strong gales and a gradual decrease
In barometric pressure, the lowest barometer readings being
shown to the southward of the British Isles on the 7th and 8th,
When they fell to about 29.30 (744).
4.—This depression apparently advanced from the vicinity
of the Azores to the Bay of Biscay from the 8th to 10th, inclu-
- Blve, jts centre being locatéd about midway between the Azores
and the British Isles at noon, Greenwich time, of the 9th. The
epression possessed considerable eunergy, and appeared to
Move eastward over the continent of Europe after the 10th.
8,—This depression, a continuation of low area i, moved
slowly northeastward from the south Atlantic coast (to which it
ad advanced from the west coast of the Gulf of Mexico) from
the 3d to the 6th, inclusive, after which it recurved to the north-
Westward, and on the morning of the 7th was central off the
%llddle New England coast with barometric pressure falling
elow 28.80 (732). After the 7th the centre of disturbance moved
slowly east of north until the 9th, when it was located near
Oticosti Island, Gulf of Saint Lawrence, and then recurved
€astward over northern Newfoundland and apparently disap-
Peéared north of the region of observation after the 11th. This
®pression was attended by gales of great violence, which

wrought considerable destruction to shipping along and off the
coast of the United States, the greatest barometric depression
being shown on the 7th, after which a loss of energy was appar-
eut, although strong gales continued off the American coast to
the thirtieth parallel until the 12th. On the 6th, when the de- -
pression was central in about N. 40°, W. ¢6°, with pressure
falling to, or near, 29.00 (737), the barometer reading at Saint
John’s, N. F., was 30.02 (763). It will be seen from these
readings that at the time the storm-centre recurved to the
northwest from a normal east-northeast course there was a
barometric gradient of about one inch in 600 geographical, or
about 700 statute, miles in its line of advance.

6.—This depression appeared east of the Grand Banks on
the 12th, and was a subsidiary development to, or possibly a
continuation of, depression number 5. By the 13th the storm-
centre had moved eastward to the thirty-first meridian, after
which it apparently moved northward and dissipated. On the
12th pressure falling to about 29.30 (744) and strong to whole
gales were reported, after which a loss in energy was shown.

w.—This depression, a continuation of low area iv, moved
slowly in a general northeast direction and disappeared
over mid-ocean north of the fifty-fifth parallel after the 21st.
From the 14th to 18th, inclusive, very severe gales attended
the passage of this depression; subsequent to that date
moderate to fresh gales were reported. From the 16th to 17th
very high tides, which caused considerable damage to property,
occurred along the middle Atlantic coast.

8,—This depression was a continuation of low area iii, and
advanced eastward over the southern extremity of Newfound-
land during the 14th. By the 18th the centre of depression
had moved northeastward to the twenty-fifth meridian, after
which it recurved southeastward and disappeared south of
the British Isles after the 19th. The depression augmented
in energy during its passage and on the 18th and 19th ba-
rometer readings, ranging below 29.00 (737), were reported
south of the British Isles.

9.—This depression was a continuation of low area vi which
advanced eastward from the south Atlantic coast during the
19th. Moving east-northeast the storm-centre disappeared
over mid-ocean after the 23d. The gales attending this de-
pression were quite severe, and on the 20th and 21st destructive
high tides occurred from Norfolk, Va., to Long Island, N. Y.

10.—This depression moved north-northeast from southeast
of the Banks of Newfoundland during the 24th and 25th, at-
tended by moderate to fresh gales, after which it apparently
passed northward beyond the region of observation.

11.—This depression was central on the 26th south of New-
foundland, with pressure falling to, or below, 29.10 (739), and
strong to whole gales. By the 27th the storm-centre had
advanced northeastward to the fortieth meridian, without
evidence of diminished energy, after which it disappeared
north of the region of observation.

12, —This was a depression of small energy which moved
northeastward from the Gulf of Saint Lawreunce over New-
foundland during the 30th.

OCEAN ICE IN MARCH.

The following table shows the southern and eastern limits of
the region within which icebergs or field ice were reported for
March during the last seven years:

Southern himit. l Easteru limit.

| .
Month. Lat. N. ‘Long. w. Month. Lat. N. |Long. W,
o 7 o 71 o - o 7
March, 1882 cuiveeernnns 4230 | 5000 March, 1882........... 46 30 46 00
March, 1883 .. 41 46| 49 48 {i Mareh, 1883 ....0.000nn 48 40 43 03
March, 1884 .. 41 20 54 06 lj March, 1884... 45 00 40 15
March, 1885 .. 40 55 49 o4 |- March, 1885 ... 45 87 43 15
March, 1886 .. 40 20 49 02 || March, 1886 47 20 4440
March, 1887 .. 41 00 49 07 || March, 1887 45 31 42 56
March, 1888 .. 42 30 5037 | March, 1888 47 23 46 56
March, 1889 44 20 i 53 0o | March, 1889 44 20 53 00
i

No icebergs were reported for March, 1889. On the 2d the
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8. 8. “Devonia” encountered thin field ice in N. 44° 20/, W,
53° 00/, this being the only field ice noted during the month.
The entire absence of icebergs, and the almost eutire absence
of field ice, over and near the Banks of Newfoundland during
- March, 1889, constitutes a noteworthy and very unusual feature,
as during the corresponding month of the last seven years ice-
bergs and field ice have been reported in large quantities in
that region. During this period the average southern limit of
ice for March has been about N. 41° and the average eastern
limit about W. 44°,
. OCEAN FOG IN MARCH.

Fog at Saint Johns, N. F., 1st, 2d, 3d, 4th, 6th, Tth, 8th,
20th, and 26th.

The limits of fog-belts west of the fortieth meridian are
shown on chart i by dotted shading. In the vicinity of the
Banks of Newfoundland fog was reported on seventeen days,
as compared with thirteen days for February, 1889, and sixteen
days for March, 1888. Between the fifty-fifth and sixty-fifth
meridians fog was reported on twelve days, as compared with
four days for February, 1889, and six days for March, 18s8.
To the westward of the sixty-fifth meridian fog was reported
on seven days, as compared with three days for February,
1889, and six days for March, 1888. In each of the regions
referred to the development of fog attended the-approach or
passage of areas of low barometric pressure, and the unusual

frequency of its oceurrence may be attributed to the numer-
ous and energetic storms which traversed the western portion
iof the ocean during the month.
I The following are limits of fog-areas on the north Atlantic
“Ocean during March, 1889, as reported by shipmasters:
Entered. Cleared. | Entered. Cleared.
Date. [— i Date.
Lat. N. Lon. W. [ Lat. N, Lon. W. i : Lat. N. Lon. W. | Lat. N. Lon. W.
2-3| 4400 5600 | 4150 6300 ,16-17| 4035 65 40 40 50 64 oo
2-3 | 44 58 53 30 44 10 56 20 I 16-17 | 40 28 66 52 40 46 64 00
2-3 | 40 09 66 08 | 3941 69 39 | 16-18 | 40 39 65 30 42 04 58 oo
2-4 | 4517 53 21 43 15 61 S0 17 | 4048 67 o0 40 40 69 30
3-4 | 40 52 67 50 | 40 30 69 00 171 41 07 65 55 40 34 70 oo
3-4 | 42 16 61 o5 40 55 68 30 18 | 42 45 60 s0 42 41 62 28
34| 4300 6000 | 4210 6340 18-19| 4405 52 06 43 6 s8 29
34| 4529 4719 | 4628 4516 || 17-191 4040 65 00 39 50 68 10
4| 42 o7 52~2§ 42 53 49 07 18-19 | 44 10 48 29 43 06 52 16
4-5 | At Halifax, N. 8, 19-20 | 44 39 52 00 43 18 57 57
g 4059 6350 [ 4057 63 14 ;1920 4454 44 42 43 11 SI 10
42 09  SI 00 42 00 5 i 0 | 45 40 46 4 45 02 49 00
6-7 | At Halifax, N, 8, 20 | 43 o4 52 57 43 02 54 06
7-8| 4312 5000 | 4240 5255 || 20-21| 4559 43 47 45 45 4955
7-81 4322 4820 | 4243 50 00 25| 4340 50 30 44 50 48 o5
8| 44 05 45 22 | 43 45 46 31 251 44 57 48 52 44 47 49 47
89| 4700 4626 | 44 53 5117 25| 3543 7350 35 45 73 48
9| 44 00 47 59 43 24 49 40 25—23 42 oo 50 30 42 00 51 30
9 44 40 53 25 45 20 51 00 29| 44 50 60 00 44 S0 62 oo«
o-10| 4700 4650 [ 4510 4920 il 30| 4221 52 53 42 22 5315
9-10| 4630 4810 | 4715 46 j| 3073t | 4z 57 50 40 42 44 52 22

TEMPERATURE OF THE AIR

The distribution of mean temperature over the United States
and Canada for March, 1889, is exhibited on chart ii by dotted
isotherms. In the table of miscellaneous meteorological data the
monthly mean temperature and the departures from the normal
are given for regular stations of the Signal Service. The
figures opposite the names of the geographical districts in the
columns for mean temperature show the averages for the sev-
eral districts. The normal for any district may be found by
adding the departure to the current mean when the departure
is below the normal and subtracting when above.

The mean temperature was highest over the southern ex-
tremity of Florida, and in the lower valleys of the Colorado
and Gila rivers, where the valunes rose above 65°. In Florida
south of the thirtieth parallel, along the middle and west Gulf
coast, in sonthwestern Arizona and southeastern California,
and at stations in the valley and to the eastward of the San
Joaquin River and Tulare Lake, Cal., the mean temperature
was above 60°.
‘line traced through Minnedosa and Winnipeg, Manitoba, and
thence eastward to the extreme northern shore of Lake Su-
perior, where the readings were below 25°. Values below 32°
were reported north of a line traced irregularly east-southeast
from Qu’Appelle, N. W, T., to Lake Ontario, and thence north
of east to Cape Breton Island. Within an area extending
over adjoining portions of Arizona, New Mexico, Utah, and
Colorado the means fell below 35°.

The mean temperatnre was below the normal south of a line
traced from central Arizona eastward to middle Alabama, and
tbence northeastward to the Atlantic coast in about the latitude
of southern Delaware, the greatest departures below the normal
being noted in the lower Rio Grande valley, where they ex-
ceeded 5°. In all districts north of the line referred to and on
the Pacific coast the month was warmer than the average
March, the greatest departures above the normal being shown
in nortbwestern Minnesota, northeastern Dakota, and south-
western Manitoba, where they were more than 15°° Over a
greater portion of the country north of the fortieth parallel the
temperature was 5° or more, above the normal.
Pacific coast the departures above the normal were less than
5°, except in the lower valley of the Columbia River.

The mean temperature was lowest north of a!

(expressed in degrees, Fahrenheit).

| The following are some of the most marked departures from
i the normal at the older established Signal Service stations :

[
| Above normal. !

Below normal.

" Saint Vincent, Minn ....veernnnnneses 16?4 i Rio Grande C T e°

y . i d ity, TeX . iieeriiinnnnonse 5.5
- Bismarck, DaK ..ovettieiinninnranrne 15.2 4 Jacksonville, Fla .....covivunnineen. e 3.9
Minnedosa, N. W, T 15.0 . Key West, Fla.,,, 3.6
Marquette, Mich., 10.1 |} Galveaton, Tex . 3.0
Portland, Oregon ....... 5.8 h Savannah, Ga..ovviiviereerirnreneennns 2.7

DEVIATIONS FROM NORMAL TEMPERATURES.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperature for a series
‘ol years; (2) the length of record during which the observa-
‘tions have been taken, and from which the normal has been
computed; (3) the mean temperature for March, 1889; (4)
the departure of the current month from the normal ; (5) and
the extreme monthly means for March during the period of
! observation and the years of occurrence :

l 2 2| .E -—j | g
! =5 ¢ | & | S (s) Extreme monthly mean
- < temperature for March.
2!l g 12,183
Stateand station.|  County, 25| £ 2 g i 3: " !
215 |8 5 B .13 |
26l 2 |2 & | % | % H g
SElsg |z = |5 | 2 | 3§ \ =
[l
A{{kn’nsas. ° Ym"| ° ;° ° °
Lead Hill........ Boone....... 8.5 7| 501 1.6 554
i 4 : |+ : 55-4 ' 1882 | 45.5 1885
Sncruéilol%r:zgé ..... iacrnmemo 54:8 i 36| 545 T93:59-8 1853 | 48.8 1880
Fort Lyon ....... ent......... 1.6 20433 +1.7 . 47. :
P Cmn{eclicul. . 4 33 . 7 ! 47-3 1879 : 296 1867
! :xdd}g{tgr\i\i’uxz'. d ;hddlesex... 32.2 2: 37:0 +4-8740.7 1871 257 1872
. Merritt’s Island .| Brevard ..... 65¢ 61.6 —3. B
: F Gc}:irgia. 53 . 37 : 711 ; 1884 61.6 1889
orsyth ovuvuu.. Monroe . ,...| 56 1 .4 'Jo. . ,
¥1unois. ) 56:9 5574 E+° 5 617 .1880 82 St.4 1885
Peoria «....| Peoria....... 38:3| 33 431 +4.8 458 18 86
i Rneyj’;d «.| McHenry,...| 31-3 32 33'>3~2 4.9 ° 4?.7 xsgtxs ; §§Z§ §87Z
| Vevay...o.ooeen Switzerland . 42:6 | 221459 +3.3 :50.7 . 1878 357 | 1885
Cresco ........... Howard, .,,.| 25-8 17 | 351 -3 ] 42.3 . 1878 888
. Il\:lg;trllcel]o ....... JHoneg ........ 31'3 ‘ng 39"} IPS | igg . 18;8 ' ;gg :867
C) 1 JUNRN arrison,.,.| 34- 42.1 ~+7. -0 i .
| L Kansas. D 34 6 | ¢ ! ; w6 23 75
AWIence . ....... ougles,.... 42-3 | 25:41.6 .—0.7 , 51.2 = 186§ . 876
Wellington ...... 8umrer, ,,.| 43-6 101 46.9 43.3149.6 | 1879 2‘3.3 :8%3




